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FIVE-MINUTE OSCILLATION: OBSERVATIONS
Robert J. Rutten, Sterrekundig Instituut, Utrecht University

Literature: Stix section 5.1, listed references, ancient essay (in Dutch)

• discovery

– (Plaskett 1954), Leighton et al. 1960

– chromospheric 3-min: Noyes 1967

• confusion

– restoring force: pressure, gravity, magnetic field?

– nature: propagating, standing, evanescent?

– periodicity: piston, cavity, filter?

– origin: subsurface, surface, atmosphere?

• enlightenment

– prediction: (Leibacher & Stein), Ulrich 1970

– spherical sun: Wolff 1972, Ando & Osaki 1975

– identification: (Ulrich & Rhodes), Deubner 1975

• deployment

– helioseismology: low-l networks, South Pole ⇒ GONG, SOHO/MDI, SDO

– time-distance local helioseismology & far-side mapping

– asteroseismology
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http://www.astro.uu.nl/~rutten/rjr-publications/1989vakidioot-zonzingt.pdf
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PLASKETT: (TOO) EARLY DISCOVERY

1954MNRAS.114..251P
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SUPERGRANULATION
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MDI supergranulation movie
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REVERSED GRANULATION

Leighton, Noyes & Simon 1962ApJ...135..474L
Rutten, de Wijn & Sütterlin 2004A&A...416..333R

DOT movie 2002-12-08-gb-ca-hi-lo.mpg
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Leenaarts & Wedemeyer-Böhm 2005A&A...431..687L
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MDI Doppler movie
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CHROMOSPHERIC DYNAMICS

Leighton, Noyes & Simon 1962ApJ...135..474L

DOT movie 2004-10-15-filament-4p.mpg: quiet area with filament

DOT movie 2005-07-13-AR10789-gb-caw-hac-had.mpg: quiet region with small spot

SST movie 2005-10-04: active region near limb
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Noyes 1967IAUS...28..293N
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Cram 1983ApJ...272..355C
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Stein & Leibacher 1974ARA+A..12..407S
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FIVE MINUTE OSCILLATION AS RANDOM PHENOMENON

White & Cha 1973SoPh...31...23W, 1973SoPh...31...55C
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DIAGNOSTIC DIAGRAM

Pierre Mein 1966AnAp...29..153M
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Frazier 1968ZA.....68..345F
Stein & Leibacher 1974ARA+A..12..407S
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Deubner 1972SoPh...22..263D
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THE SUN IS A SPHERE
Wolff 1972ApJ...177L..87W
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Ando & Osaki 1975PASJ...27..581A
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Deubner, Ulrich & Rhodes 1979A+A....72..177D
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SOHO HELIOSEISMOLOGY
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tachocline movie

local helioseismology

underneath a sunspot

sunspot tomography

AR9393 nearside + backside
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